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Systemic arteriovenous malformations: a feature
of advanced liver disease

R Alcolado, J Bowry, P J Winwood, C A Loehry

Abstract
Arterial and arteriovenous abnormalities
are reported in association with advanced
liver disease, those most commonly
recognised are spider naevi, pulmonary
arteriovenous shunts, and generalised
vasodilatation. The first two cases of
peripheral systemic arteriovenous mal-
formations in association with cirrhosis
are reported. After liver transplantation
in one of these patients the vascular
malformation regressed. A review of
published works shows that other vascular
complications of advanced liver disease
such as pulmonary shunts and generalised
vasodilatation also regress after ortho-
topic liver transplantation.
(Gut 1994; 35: 1145-1147)

Vascular anomalies and cardiovascular distur-
bance are recognised complications of chronic
liver disease. Those most commonly seen
include spider naevi, pulmonary arteriovenous
abnormalities,' and a low systemic vascular
resistance high cardiac output state.2
We report a new association between

vascular anomalies and liver disease in two
cases with arteriovenous malformations in the
peripheral systemic circulation. One of the
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Figure 1: Pulsatile lesion at tip of left index finger of
patient 1.

patients with a digital arteriovenous malforma-
tion went on to require liver transplantation,
after which the vascular abnormality regressed.
We discuss the associations between advanced
liver disease and cardiovascular anomalies, the
impact of liver transplantation on vascular
disturbances and its implications for the
aetiology of these lesions.

Case report 1
A 59 year old woman presented in 1989 with
abdominal swelling and deep jaundice after a
five year history of alcohol abuse (>100
units/week). On examination she had palmar
erythema, multiple spider naevi, jaundice,
hepatosplenomegaly, and tense ascites. Her
initial investigations showed an international
normalised ratio (INR) of 1-5, albumin 25,
and alanine aminotransferase (ALT) 205.
Autoimmune profile and viral hepatitis
markers were negative and a liver biopsy
showed alcoholic cirrhosis with an active
hepatitis. One year later she presented again
with decompensated liver failure secondary to
a urinary tract infection and continued high
alcohol intake, INR 2 1, albumin 21, ALT
342, when a pulsatile lesion, on the tip of the
left index finger, was noted (Fig 1). The
patient confirmed that the lesion had been
enlarging over a few months and on two
occasions had bled profusely. Digital sub-
traction angiography showed a vascular blush
during bolus injection consistent with an
arteriovenous malformation. Since the abnor-
mality was first noted it has continued to
enlarge in association with further deteriora-
tion of liver function because of continued
alcohol abuse.

Case report 2
A 53 year old white woman presented in
1987 with jaundice, pruritus, and abdominal
swelling. Her past medical history was
unremarkable. On examination at first
presentation she was icteric, had multiple
spider naevi, periorbital xanthelasmata,
hepatosplenomegaly, and ascites. Initial inves-
tigations suggested a biliary cirrhosis with an
alkaline phosphatase (ALP) of 753, bilirubin
76, ALT 34, and albumin 32. Routine haema-
tology tests were all normal except an INR of
1-5. Autoimmune profile showed positive anti-
mitochondrial antibodies at 1:640 and liver
biopsy confirmed histological changes consis-
tent with primary biliary cirrhosis. She was
followed up uneventfully for three years and
then presented with bleeding from oesophageal
varices, which were treated with a course of
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Figure 2: Large pulsatile lesion (maximum 2 5 cm
diameter) in right indexfinger ofpatient 2.

injection sclerotherapy. At this time a pulsatile
lesion on the right index finger was noted
(Fig 2), which the patient informed us had
bled profusely intermittently over the pre-
ceding three years. Digital subtraction angio-
graphy of the lesion showed a central feeding
artery and early venous filling, during the
arterial phase of rapid bolus injection, con-
sistent with an arteriovenous malformation
(Fig 3). A year later (1991) she had a series of
important variceal bleeds, which were
controlled with intravenous octreotide and
sclerotherapy. During this time her liver
function had continued to deteriorate (INR
1-8, ALP 986, albumin 28) and the arterio-
venous malformation increased in size con-
siderably. Later that year she had an orthotopic
liver transplantation. This was complicated by
a pulmonary embolus but otherwise she made
an uneventful recovery, maintained with
prednisolone and FK506. Three weeks after
her transplant surgery the lesion on the index
finger had halved in size and her liver function
had returned to normal. By nine months after
the transplant the lesion had significantly
regressed but is still visible.

Discussion
This is the first report of systemic vascular
arteriovenous malformations in advanced liver
disease, although a number of vascular and
circulatory abnormalities have been recog-
nised in association with cirrhosis for many
years.

Spider naevi, the commonest vascular
abnormalities seen in liver disease, are formed
by a dilated superficial arteriole surrounded by
fine radiating branches. They can occur in a
few other situations such as during pregnancy

or during treatment with oestrogen containing
drugs, but their presence in significant
numbers is highly suggestive of chronic liver
disease with significant dysfunction. Moreover,
a crop of new spider naevi may be indicative of
a deterioration in liver function and regression
may occur with improved function.4 Indeed
the patient in case report 2 had a number of
prominent facial spider naevi, which regressed
rapidly after transplantation.

Pulmonary arteriovenous abnormalities in
liver disease were first shown in the 1960s.
Postmortem examinations of patients with
cirrhosis and severe hypoxaemia clearly
showed anatomical arteriovenous connec-
tions,' which occur in association with poor
liver function. This combination leads to a very
poor prognosis. 13
With the advent of transplantation it became

important to discover if severe hypoxaemia
improved after liver transplant. If it did not it
would have to be seen as a comparative
contraindication as the chronic and sometimes
severe hypoxia would undoubtedly impair graft
survival. In the early 1980s a number of reports
suggested that hypoxia was irreversible such
as a patient who finally died within three
months of his third transplant with severe
hypoxia.5 Recent studies, however, measuring
pulmonary vascular resistance and using
nuclear medicine techniques to calculate
arteriovenous shunting have shown that
pulmonary arteriovenous malformations do
close after liver transplantation6 and with
improved general treatment, including good
immunosuppression, the restoration of normal
liver function is associated with resolution of
hypoxia. A more recent report of reversal of
intrapulmonary shunts after transplantation
was associated with reversal of digital club-
bing.7 This finding is in accordance with a case
report in 19688 of two siblings with cirrhosis of
unknown aetiology who both developed intra-
pulmonary shunts, cyanosis, and digital
clubbing. In one child liver function returned
to normal over three years with resolution of
the shunts and clubbing, whereas the younger

Figure 3: Arterial phase of digital subtraction angiography,
showing a large feeding artery andfilling of the
arteriovenous malformation.
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sibling deteriorated and died of severe liver
failure and hypoxaemia.

Profound changes in general circulatory
dynamics are common in both acute liver
failure and advanced chronic liver disease.2
The severity of these changes is related to the
degree of liver dysfunction9 and therefore
might be expected to reverse after liver
transplantation. The most prominent change
in the general circulation is the development
of a high cardiac output state with a low
systemic vascular resistance, hypotension,
and decreased cardiovascular responsiveness.2
Close monitoring of patients undergoing liver
transplantation10 shows that the high cardiac
output and low systemic vascular resistance
before operation revert to normal by 64 hours
after the transplant with no significant change
in the systemic blood pressure. Since then
more recent studies have shown a persistence
ofhigh cardiac output, and high azygous blood
flow v controls" though there is a significant
decrease in all of these values compared with
before transplant.'2 Persistently high hepatic
blood flow is also seen and is possibly related to
graft denervation. Neither of these studies
could control for drugs required after the
transplant.
The structural changes, such as the

arteriovenous malformations we describe and
the previously reported pulmonary arterio-
venous malformations and clubbing reverse
only slowly after liver transplant. Changes in
systemic vascular resistance and cardiac output
may also take some months to resolve and they
may never completely return to normal when
compared with controls. In our case the
arteriovenous malformation had clinically
halved in size by three weeks after transplant
but further significant resolution occurred over
nine months. It is thought that the cardio-
vascular changes discussed above result from
high circulating concentrations of catechola-
mines, gastrointestinal peptides,'3 prosta-
glandins,'4 and oestrogens causing generalised
vasodilatation. We postulate that the high
concentrations of these substances also act on
latent arteriovenous shunts in the systemic
circulation as well as in the lungs. Once formed
it may take some time for arteriovenous shunts
to close after the original stimuli have been

removed, this finding is in keeping with find-
ings related to the other cardiovascular and
pulmonary vascular changes discussed here.

In conclusion, this is the first report of
systemic arteriovenous malformations in
association with advanced liver disease
although pulmonary arteriovenous abnor-
malities have been recognised for over 30
years.' In both of the cases reported the
arteriovenous malformations increased in size
as the liver function deteriorated and in the
patient who had a liver transplant, the resump-
tion of normal liver function was associated
with reduction in size of the arteriovenous
malformation.
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